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Synoptic ohservntions of hydrographic phenomena have 
been made during .July and August of last summer at 
three different points on the west coast of Sweden. The 
results prove %hat in ternnl movements closely resembling 
those found at  Born6 owur practically simultaneously 
also a t  distant locdities. These vertical displacenients 
of the boundary are fount1 t,o he closely related to simul- 
taneous variations in the wind velocity, a fact which has 
also been proved by a septwate investigation of the Born&. 
records for 191 1. The establishment of ti permanent sys- 
tem of synoptic observations in the sea found the cmsts 
of Scandiuw-itt is at present in progress. 

APPENDIX. 

The hydrostatic deasinieter described in a preceding 
aper has been modified in the following details so as to 

%e better adapted for localities where sufficiently deep 
water can only be attained a t  some distance from the 
shore, and aLqo to be independant of temperatures far below 
freezing point. The U tube of glass is mounted 
11' )side down with a cc,rrespoiidiug.change in the positjoii 

the submerged tubes are at.tnched. The latter are of 
lead, one-fourth inch wide, and are supported by bronze 
wires running along tlie whole length of the tubes so as 
to save them from the strain due to their own weight. 
About 1 meter below the surface there is a biconical brass 
vessel of about 1 liter insert,etl in each branch of the! s p -  
tem. The up er half of'these vessels is filled with liquid 
paraffin (blac K - in the figure), colored red with a scarlet 
dyestuff insoluble in water, and the same fluid is con- 
tained in tlie upper i'art of the system froni the vessels 
and upward. Only tlie lower half of the U tube itself is 
filled with a mixture of water and alcohol of the a y o s i -  
mate clensity0.85 (4 part.+ of water to (i parts of Acoliol) 
which serves as indes fluid. '.l'he sensibility of the sys- 
teni ma be varied by taking other concentrations of the 
water-a Q coho1 misture (within certain h i t s ) .  The 111- 
strumelit is c uite as easy t.o mount, and to read a3 the 
type prcvwus \ y descrit)ecl. 

(Fig. 6.) 

o f its air traps A, A, and coiilniunicatioli tubes, to whcll 

NOTES ON TXE FLUCTUATIONS OF MEAN SEA LEVEL IN RE- 
LATION TO VABIATIONS IN BABOMETEIC PBESSWE. 

By CPpt. T. BEDFORD FR.4NKI.I.V. 

Ihbstmt from Jnu. Seottlsb bIet'l SOL, vol. 18, 1918, pp. 30-31.1 

A study of the data froin self-recordin tide gau es a t  

Close brought him to the following conclusions: 
1. That the effect of the local variation of pressure on 

sea level is opposite in sign to, and 13.25 times the magni- 
tude of, the barometric variation-that is, the ratio 1s the 
sanie as the ratio of the specific gravity of mercury to that 
of sen w'ater. [The actual ratio varies from nbout 7-20.1 

2 .  Tliat t h e  is an annual tide-the cause a t  present 
unknown-l~aving an amplitwle of (i inches, with a inmi- 
mum in Noveniber and a minimum in April. 

As suggested in 1914 by Prof. D'Brcy W. Tliom )son, 
the discrepancies between the tidal variation and baro- 

Dunbar, Newlyii, and Feli.wtowe by E 01. Sir C B iarltw 

metric curves may be 
pheric pressure and winds 
assuming that the effect of 
water or in pudi.ing 
pressure in pounds per square foot, 
in inches of sea level is about 1.5 times the inshore or 

offshore component of the wind pressure, it  is ossible to 
account closely for the differences between &e hydro- 
static and obserred effects. This effect on seven occa- 
sions cited was 1 to 7.5 inches. 

It u-ould, therefore, appear that by applying the ap- 
propriate wind correction the two curves may be made 
very nearly to fall upon each other, and that for the 
limited period under observat.ian-Decsniber. 191 6, to  
June, 191 7 - f h  seQ kvel respnded  ~ .mmedkteh{  to the co'iic- 
bin ed i i~ f l~~en .ces  sf ba:rmn etme pwswre aid  aGd. 

THE EFFECT OF WIND ON SEA-LEVEL. 

[Extract from Nature (London) Feb. 13, 1919, p. 471.1 

* * * Changes of level due to winds cause some 
fluctuation in individual estimat,es of the ratio (froni 7 to 
30, roughly), but not sufficiently to mask the close connec- 
tion between sea-level and barometric pressure. 

In a narrow landlocked sea, however, i t  might be es- 
pected that the wind would have relativelv greataer infln- 
ence, and this is confirmed by a recent study of the Balt,iv 
sea level by Rolf Wittino (Oft,. af F'ainskn T't~t.-Soc. For11.. 
vol. lix, A, 13. Helsin&m, 1917). 'l'lie purely hydro- 
static effect of a. gradient of barometric pressure over any 
region is t.o produce an o posite slope of t,he sea surface: 
but such a distribution o P atmospheric pressure is usual1 
acconipanied by winds directed along the isobars, wit 
the higher ressure on the left (in the Northern Henii- 
sphere). Ths tends to heap up the waters with a radieiit 

slope a pears to be about I .S t h e s  IS great as the hydro- 

twice t,he latt,er and is inclined t.o it. i l l  nziniuth nt. ahoiit, 
65". 

K 
perpendicular to the former one, and in the Ba f tic this 

static s P ope. The resultant gradient is rather more than 

AN INSTRUMENT FOB ACCUBATE AND BAPID DENSITY 
YEASUBEYENTS ON BOARD SHIP. 

BY A. I,. rrHuRAs. 

IAothor's siimmnry, from Journ. Wash. .!.cad. Srl., 1917,7: 605-812,2 flgs.1 

A simple apparatus is descrilml by which the deiisity 
of sea water can he measured on board shi with speed 
and . precision. With carefully calibrated bobbins a 
density nieasiiremeiit of a liquid of Snown tempcrat,urc 
voefficient can be lilacla it1 Irss than 10 minutes to a11 
accuracy of niore than two 111 the fifth deriiiial ])law. 
'I'h particular advantage of the method lies in tlie facts 
1 hi t  ( 1  ) Ly i4ia.nging the temperature of the liquid it,s 
tlensiby.can easily and quickly he brou lit exactly bo tlie 

ture t h  stwsit.ivit.y of the niethocl is unaffecteil by tliit 
motion of the vtis..;t*l, tho liquid anti l)ot)l , i11 having tdic 
same c1ensit.y. 

density of the hoLbin, and ('2) at eqm 9; ibrimii t.empera- 

AN ELECTRICAL INSTRUMENT FOE RECORDING SEA-WATEB 
SALMTY. 

I \ >  l h x ~ . ~ . ~  E. WEWF.I. iird .\w.mr 1;. THVRAS. 

(.\urhor's siirninsry. lroni Joiini. Wash. Acntl. Scl., IYIS, 8: 145-13, 3 figs.] 

An apparatus to give a continuous record of sea-water 
salinity by the measurement. of it,s cldrical  conduct,ivity 
is described. A pair of e1ertrolyt.ic eclls 1ia.s been de- 
signed which when used wit.11 n suitable altmiating- 
current .galvanometer will give satisfactory opwation in 
connection wit li a recorder. The teniperat.ure compen- 
sation is obt'.ained by placing both cell<, which art! in tht! 


